Tests on 1 arge sized specimens of rock to failure demand very high devi atoric loads, on the order of hundreds of megaNewtons. Also, most of the brittle rocks tend to fail in an explosive manner, if tested in loading system with comparatively low axial stiffness. Confining pressures of the order of 200MPa may require very special mechanical design requirements.
~-1
This brings in a number of questions regarding the structural requirements of the loading frame and the pressure vessel as well as maintenance and safety of the facility and the personnel. By a simple analysis using elastic solutions (Appendix A) it is estimated that for a typical loading frame of cross-sectional dimensions 5 m x 5 m, the axial stiffness contr.ibuted by the roof-rock of an opening located at a depth of 40 meters may be of the order of 300 GN/m. It is assumed the roof-rock is not unduly loosened due to blasting and other excavation procedures. However, the presence of h~draul ic systems which are normally used to apply axial 1 oads on the rock reduces the combined stiffness of roof-rock and the loading frame.
If kr is the stiffness of the roof-rock and kf is that of the hydraulic system, then the combined stiffness k is related to kr and kf as
Thus, the combined stiffness may be reduced because of the softness of the hydraulic system. If the stiffness of the rock specimen is less than the combined stiffness of the axial loading system, explosive failure may be avoided. Also, special precautions should be taken to integrate the reaction block of the loading frame with the roof of the underground opening.
Stiffness of Rock Specimen
The axial stiffness of a regular rock specimen may be expressed as (Jaeger and Cook, 1976) 
where A is the cross-sectional area of the specimen, E is the elastic modulus of the rock and 1 is the length of the specimen. The modulus of elasticity of rock is a widely variable quantity. Bieniawski (1978) Assume the load to be uniformly distributed over the area of contact between the load-frame and the roof. For a stress of a, the vertical displacement at the center of the loaded area is given as (Groth and Chapman, 1969 
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The influence value of I for h = 40 m is estimated (Poulos and Davis, 1974 ) to be 0.25. After substituting this value for I in equation (7) we get kr = 300 GN/m
